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TCT-604
Reduced Coronary Angioplasty Screening Frame Rate Significantly Lowers
Radiation Exposure Without Affecting Image Quality or Patient Outcome
Sam john Simpson Wilson1, Paul A Venables2, Gary A Wright2, Oliver Gosling2,
Venkatesan Suresh2
1Dorset Heart Centre, Bournemouth, United Kingdom; 2South West Cardiothoracic
Centre, Plymouth, United Kingdom
Background: Minimisation of radiation exposure for cardiac procedures is required
by statute. During coronary angioplasty standard frame rate screening (15fps)
contributes 47% of radiation dose. As modern imaging techniques enable low frame
rate screening (7.5fps), we assessed whether we could reduce radiation dose without
affecting patient outcome.
Methods: We collected data from consecutive coronary angioplasty procedures
performed at low frame rate. We included elective, urgent and emergency cases. Audit
data from similar cases performed at standard frame rate were used as a control group.
Frame rate could be increased at the operator’s request. Safety concerns were
immediately reported.
Results: 55 low frame rate studies were examined and compared with the control group
(n=105). There was no significant difference in age (67 vs 65yrs), weight (83 vs 82kg),
screening time or number of acquisition runs. Image quality was good with no
requirement to increase frame rate. No safety concerns reported. 30 day incidence of
major adverse cardiovascular events (MACE) was similar in both groups: 1 event (2%)
in study group; 2 events (2%) in control group. Screening and Total DAPs (mGycm2)
were 33% and 16% lower respectively in the low frame rate group. Statistical
comparison showed significant reduction in the Screening DAP (p=<0.01) in the low
frame rate screening group.
Table 1. Screening Dose Reduction
Conclusion: Low frame rate screening is a practical way of reducing radiation
exposure in line with the ALARA “As Low As Reasonably Achievable” principle. Our
study shows that low frame rate screening coronary angioplasty is safe and acceptable.
Radiation exposure from screening is significantly reduced by 33% with total exposure
reduced by 16%. Low frame rate screening should be standard practice where modern
facilities allow.
TCT-605
Angiographic progression of coronary atherosclerosis in Culprit and Non-
culprit lesion
Seung pyo Hong, Ja Young Son, Byung Kyu Kim, Byung Ho Kim, Young Soo Lee, Jin
Bae Lee, Jae Kean Ryu, Ji Yong Choi, Sung Gug Chang, Kee Sik Kim
Catholic University of Daegu College of Medicine, Daegu, Korea, Daegu, Republic
of Korea
Background: Follow-up angiographic progression can be due to recurrence at the
original treatment site, the presence of untreated lesions elsewhere, or progressive
lesions. We investigated angiographic progression of coronary atherosclerosis in
Culprit and Non-culprit lesion in real world.
Methods: The study population comprised 679 patients (982 lesions) with one year
follow-up angiography from May 2006 to April 2009, who were successfully treated
with percutaneous coronary intervention (PCI) with drug-eluting stent (DES) before.
Reference diameter (RD) and minimal lesion diameter (MLD) were angiographically
measured by QCA system. We defined culprit lesion re-stenosis as MLD/RD < 0.5.
Also, we defined non-culprit lesion stenosis as MLD/RD < 0.5.
Results: Of 679 patients (53.3% males, mean age 63 years) treated with DES, 83
patients (12.1%) presented with a definite culprit lesion restenosis and 51 patients
(7.4%) presented with a definite non-culprit lesion stenosis. The results were showed
as below. (table 1 and fig. 1)
Conclusion: Angiographic progression of coronary stenosis occurring during follow-
up could be evenly attributable to recurrence at the site of culprit lesions and to
non-culprit lesions.
TCT-606
Radiation Dose Reduction during Radial Cardiac Catheterization: Evaluation
of a New Absorption Shielding Drape
Jeffrey Nadelson, Andrew Ertel, Dean Ferrera, Ranya N Sweis, Adhir R Shroff,
Mladen I Vidovich
Cardiology, University of Illinois at Chicago Medical Center, Chicago, IL
Background: Radial access utilization for cardiac catheterization has increased due
to improved patient comfort and decreased bleeding complications. However, increased
radiation exposure to patients and operators remains a significant concern. Radiation
scatter protection drapes have been designed with the goal of decreasing radiation dose
to the operators during transfemoral catheterization. We sought to investigate the
impact of various shielding drapes specifically designed for the radial approach on
operator radiation exposure.
Methods: Radiation doses to a simulated operator were measured with a RadCal
Dosimeter (model 9010, RadCal Corp., CA) and a Leakage/Low Level Measurements
Chamber (model 10x5-180, cross-section 100 cm, volume 180 cm3) in a cardiac
catheterization laboratory. The mock patient was a 97.5 kg fission product phantom
(PL-201, Dept. of Energy, ID). Three drapes were studied; Drape 1: rectangular-shaped
(13” x 16”), Drape 2: L-shaped (16” x 20”) and Drape 3: rectangular-shaped (12” x
16.5”). All drapes provided 91% attenuation at 90 kVP with 0.28 mm lead-equivalency
thickness (Angiosystems, TN). The drapes were placed proximal to the right wrist and
extended medially to the phantom’s trunk. Radiation exposure was measured at the
center of the chest of the operator. Simulated diagnostic coronary angiography included
6 min of fluoroscopy time and 32 sec of cineangiography time at 15 frames/sec in 4
standard angulated views. ANOVA with Bonferroni correction was used for statistical
analysis.
Results: All drape designs led to substantial reductions in operator radiation exposure
compared to control (p<0.0001). The greatest decrease in radiation exposure (72%)
was with the L-shaped design (Drape 2).
Conclusion: Dedicated radial shielding drapes decrease exposure by up to 72% during
simulated cardiac catheterization. Further evaluation in the clinical setting is warranted.
TCT-607
Patients Radiation Doses In a Contemporary Cohort Of Patients Undergoing
Interventional Cardiology Procedures
Juan Manuel Nogales-Asensio1, Jose Manuel Ordiales-Solis2, Maria Yuste-
Dominguez1, Jose Ramon Lopez-Minguez1, Maria Reyes Gonzalez-Fernandez1,
Antonio Merchan-Herrera1, Gines Martinez-Caceres2, Francisca Lopez-Rodriguez2,
Dolores Ruiz-Ortega2, Juan Calle-Matamoros2, Jose Luis Garcia Lopez1, Pedro
Mancha1
1Interventional Cardiology, Hospital Universitario Infanta Cristina, Badajoz, Spain;
2Hospital de Merida, Merida, Spain
Background: Field of interventional cardiology has drastically developed over the
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last years, currently evolving into more complex procedures with increasing image
cuality requirement which results in substantial patient (p) radiation doses due to
prolonged fluoroscopy time and radiographic exposure.
Methods: To evaluate this fact, we analysed doses exposure in 1030 consecutive p
undergoing interventional cardiology procedures in our cardiac catheterization
laboratory. Procedures were divided into three groups: diagnostic angiography (DA)
583 p (56.6%), percutaneous coronary intervention (PCI) 427 p (41.5%) and structural
heart intervention (SHI) 20 p (1.9%). These procedures were consecutively performed
by five skilled interventional cardiologist (IC) using three x-ray equipments (Allura
XperFD10, Philips®). Variables related to the complexity of procedure were analysed.
X-ray equipments were calibrated using the same protocol. Dose–area product (DAP)
and air kerma–area product were measured in all the p. Skin dose (SD) was calculated
from the measured DAP adjusted for a correction factor derived during calibration and
applying a factor that takes into account the backscatter of the patient.
Results: In 3,3% of the patients, the SD exceeded the 3 Gy dose threshold for
deterministic effects (DA: 0,2%; PCI: 6,58%; SHI: 7,1%). Interventional cardiology
procedures with the highest SD registered were: SHI-fistula closure (3044,52 mGy),
chronic total occlusion PCI (2681,26 mGy), SHI-TAVI (2102,92 mGy) and SHI-Left
atrial appendage closure (1772,90 mGy). We did not find significant differences
according to IC after adjunting by procedure caracteristics. Sex and number of stents
were variables related to SD, being Fluoro time the most closely related to SD
(R2=0,69; p<0,001) with an effect coefficient b=75,38 mGy/min.
Conclusion: High radiation doses to p in some complex percutaneous cardiac
interventions must encourage interventional cardiologist to develop radiation dose
reduction protocols, radiation protection training programs and to perform an adequate
follow-up of the p who undergo this procedures.
TCT-608
Plasma Levels of Haptoglobin is Elevated in Patients With Coronary Artery
Disease
Ching-Wei Lee, Ju-Pin Pan, Wan-Leong Chen, Shing-Jong Lin
Division of Cardiology, Department of Medicine, Taipei Veterans General Hospital,
Taipei, Taiwan
Background: Inflammation is a major driving force underlying the initiation and
unstable progression of coronary plaques. Haptoglobin (Hp) is a genetically determined
acute phase protein, the synthesis of which is increased during inflammation. The aim
of this study was to investigate both phenotype and plasma levels of Hp in patients
with and without significant coronary artery disease (CAD)
Methods: We recruited 83 subjects with luminal stenosis 40% in coronary angiogram
and normal ejection fraction with normal regional wall motion in left ventriculogram
as control group and 360 patients with luminal stenosis 70% as CAD group. Plasma
Hp levels were determined using phenotype-specific enzyme-linked immunosorbent
assay, while Hp phenotype was determined by native polyacrylamide gel
electrophoresis.
Results: The plasma Hp concentrations were significantly elevated in CAD patients
than the controls (262.5±144.0 vs 176.0±86.7 ng/ml; p=0.000). In CAD patients, Hp
concentrations were significant higher in subjects with the 2-1 and 2-2 phenotypes.
Although statistically insignificant, plasma Hp concentration was higher in CAD
patients with previous MI (276.6±162.2 vs 253.1±130.0 ng/ml; p=0.148). In stepwise
multivariate logistic regression analysis, HTN (p=0.001), DM (p=0.01), LDL-
choleterol level (p=0.008), and Hp concentration (p=0.000) were independently
associated with CAD. In addition, Hp concentration correlated well with the stenosis
severity of the vessel (r=0.235, p=0.000).
Conclusion: Our findings suggest that plasma concentration of Hp is significantly
elevated in patients with CAD, particularly those with the Hp 2-1 and 2-2 phenotypes.
TCT-609
Safety and Feasibility of the Magnetic Positioning System (gMPS™) for
Percutaneous Coronary Intervention
Carl J Schultz, Michael Magro, Robert-Jan van Geuns, Patrick Serruys
ErasmusMC, Rotterdam, Netherlands
Background: 2D X-ray fluoroscopy of 3D coronary anatomy is limited by vessel
overlap and foreshortening, which may lead to sub-optimal stent selection and
positioning which increases risks of restenosis, and causes exposure to radiation and
radio-contrast. Systems using weak magnetic fields and radiofrequency for localisation
without relying on X-ray have dramatically reduced radiation and contrast exposure
during electophysiological procedures. These benefits are also needed in coronary
angioplasty. We quantitatively assessed the gMPS™ (Mediguide, Haifa, Israel) for the
accuracy of both the 3D length measurement and the virtual land mark (VLM) with
cardiorespiratory motion compensation.
Methods: The gMPS magnetic transmitter is enclosed around the X-ray image
intensifier. The guided measurement catheter (GMC) is equipped with a passive
gMPS™ sensor. The steps were: 1) target vessel reconstruction, 2) length measurement
between 2 side branches on the working angiographic view 3) length measurement of
markers of a marker Guire wire (GW) 4) measurement of stenosis length 5) positioning
a VLM to guide stent implantation.
Results: 2D QCA when compared to gMPS 3D reconstruction significantly
underestimated the lengths of the region of interest (74.1mm [59,8-96,3] vs 86.2mm
[79.7-105.8], p=0.02 ) and stenosis lengths (13,3mm [10,8-16,1] vs 16,1mm [14,3-
18,2], p=0.02).The error of measurement was also greater when using 2D QCA for
measurement in comparison to Mediguide 3D. Vessel foreshortening on 2D QCA when
compared to 3D reconstruction was median 37% [22-46]. In all but 3 of 13 cases (77%)
foreshortening was >20%. A stent was positioned with the aid of the VLM in a
subgroup of 5 patients . The difference between the stent position obtained with the
help of the VLM and the desired stent position was median 3,0mm [1,8-4,3] as verified
with contrast angiography.
Conclusion: Use of the gMPS™ to facilitate PCI is safe, feasible and allows accurate
measurement length without foreshortening with potential reduction in radiation and
contrast use.
TCT-610
What is the Likelihood That an Individual Who Has a Normal Coronary
Angiogram After the Age Of 40 Will Develop Significant Coronary Artery
Disease?
Siddhartha Rao, Gangadhar R Golla, George A Stouffer
Medicine / Cardiology, University of North Carolina, Chapel Hill, NC
Background: Atherosclerosis of the coronary arteries begins in the teenage years with
slow progression over a period of decades. The lack of angiographically apparent
coronary artery disease (CAD) in older individuals would suggest that they are at low
risk for the subsequent development of significant CAD. To test this hypothesis, we
studied the prognostic value of a “normal” coronary angiogram in individuals older
than 40 years of age.
Methods: Patients older than 40 years who had at least two coronary angiograms
between January 1, 1990 and March 31, 2011, in which the first angiogram showed no
evidence of coronary atherosclerosis and who had not undergone heart transplantation
were identified.
Results: There were 205 patients included in the study with a median age [25%,75%]
of 52 [47,59] years. There were 66% females, 44% with diabetes, 31% who were
current smokers and 85% with hypertension. Subsequent coronary angiography showed
no evidence of CAD in 149 (73 %; CAD - group) and angiographically apparent
disease in 56 (27%; CAD + group) with the median maximal stenosis in the CAD +
group being 30% [20,40]. There was no difference in gender, BMI, presence of diabetes
or smoking history between CAD – and CAD + patients, however the CAD + group
were older at initial angiogram (55 [48,63] vs 51 [46,58] years; p = 0.03) and had a
longer time between angiograms (75 [39,132] vs 61 [31,98] months; p = 0.03). There
was no difference in the development of non-STEMI (8.9% vs 6.7%; p = ns) or STEMI
(1.8% vs 1.3%; p = ns) but hyperlipidemia was more common in CAD+ group (75%
vs 55%; p=0.0004).
Conclusion: During a mean time span of 76 ± 46 months between angiograms, 27%
of patients in this study developed angiographically apparent CAD and 3% required
revascularization. Thus the majority of patients with a normal coronary angiogram
after 40 years of age do not develop CAD and only rare patients develop a
hemodynamically significant lesion.
TCT-611
Radiation Exposure and Diagnostic Efficacy in Dual-Axis Rotational Coronary
Angiography vs. Standard Coronary Angiography
Gerardo Nau, Mariano Albertal, Fernando Cura, Lucio Padilla, Alfonsina
Candiello, Sebastian Peralta, Fabricio Torrent, Jorge Belardi
ICBA, Buenos Aires, Argentina
Background: Standard coronary angiography (SA) remains the gold standard
diagnostic modality for the assessment of coronary stenosis at the cathlab; however,
new angiographic imaging techniques associated with less contrast and radiation
exposure are currently under investigation. Dual-axis rotational coronary angiography
(DARCA) captures simultaneous images (LAO/RAO and cranial/caudal gantry
movement) during one cine acquisition. Objective: determine 1) safety and 2)
diagnostic performance of DARCA compared to SA.
Methods: Forty-four patients underwent SA followed by DARCA. Contrast volume
and radiation exposure to patient were recorded for each method. All angiograms were
reviewed for CAD screening by an expert interventional cardiologist (OB1) and by an
interventional fellow (OB2) to evaluate whether agreement between imaging
modalities were dependent on observer level of experience. Angiographic data were
collected on a dedicated database: number of lesions (L) percentage diameter stenosis
(DS) and vessel size (VS). To prevent reading biases, each observer first read all
DARCA angiographies and 15 days later read SA.
Results: Compared to SA, DARCA was associated with a 45.4% reduction in contrast
volume (33,29±11,2ml VS. 17±5,4ml p <0,01). Radiation was also reduced to 65,4%
(SA: 235,6±76,8mGy VS. DARCA: 82,7±46,6mGy p <0,01) . Between observers, L
and DS had a strong correlation either by DARCA (r=0.86 and r=0.71, respectively)
or by SA (r=0.78 and r=0.75, respectively).
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